Absence of blood and lymphatic vessels in the developing human cornea.
The normal human cornea is devoid of both blood and lymphatic vessels and actively maintains this avascularity (corneal angiogenic privilege). Whether and when corneal angiogenic privilege is achieved during development is unknown. This study analyzed whether the cornea is primarily devoid of both blood and lymphatic vessels during intrauterine development or whether secondary regression of pre-existing vessels occurs before delivery. Indirect double immunohistochemistry was performed on 4-microm serial pupil-optic disc sections of paraffin-embedded human eyes stillborn at gestational ages of 17 to 41 weeks with antibodies against von Willebrand factor (vWF; factor VIII-associated antigen) as a panendothelial marker and with antibodies against lymphatic vessel endothelial hyaluronate receptor 1 (LYVE1) as a marker specific for lymphatic vascular endothelium. Human corneas were devoid of both vWF+++/LYVE-1(-) blood vessels and vWF+/LYVE-1+++ lymphatic vessels at all time-points analyzed. In contrast, there were numerous blood and lymphatic vessels detectable in the adjacent conjunctiva. The normal human cornea is primarily avascular and devoid of both blood and lymphatic vessels. Corneal angiogenic privilege is already achieved very early during fetal intrauterine development. This suggests early and strong expression of both antiangiogenic and antilymphangiogenic factors in the human cornea during development.